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Substituted imidazole derivatives and their use as cytokine inhibitors 

Novel 2,4,5-triarylimidazole compounds of for- 
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wherein 
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in 



R. is pyrimidinyl. optionally substituted with one or 
two substituents each of which is independently 
selected form C,. 4 alkyl. halo. C M alkoxy, C,. 4 
alkytthio, NH 2 . mono- or di-Cve-alMamino and a 
N-heterocyclyl ring which ring has from 5 to 7 mem- 
bers, and optionally contains an additional heter- 
oatom selected from oxygen, sulfur and NR 22 ; 
R 2 is R 8 or -OR 12 ; 
R 3 is-X a P(Z)(X b R 13 ) 2 orQ-(Yi) t ; 



R 4 is phenyl, naphth-1-yl or naphth-2-yl; 

Q is an aryl or heteroaryl group; 
Y 1 is independently selected from hydrogen, 0,-5 
alkyl, halo-substituted Cvs alkyl; 
R 8 is hydrogen, heterocyclyl. heterocyclylalkyl or 

R 

Rii »s 10 alkyl, halo-substituted C^o alkyl, C2-10 
alkenyl, C 2 . 10 alkynyl, C3.7 cycloa Ikyl C5.7 
cycloalkenyl, aryl, arylalkyl, heteroaryl or heteroar- 
ylalkyl; 

processes for the preparation thereof, the use thereof in 
treating cytokine mediated diseases and pharmaceuti- 
cal compositions for use in such therapy. 
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BACKGROUND OF THE INVENTION: 



to the general formula (A): 
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Wherein R.ispy^is^^ 

bared heterocyclic ring. ^^^^X^^^^'^ ™<» M ^2/10190. 
are inhibitors of the cytokines IL-1 and TNF i^^_ M| L Bo rt in addition, these compounds are also 
W092/1 0498 and W092/12154. published after the f.hng of *.« ^Pjjjwj J ^ b certain sub . 

inhibitors of the enzyme 5-lipoxyger^We r^eno* *«J «^ ^ , |Cal|y 2 _ substitut ed-4- 

stituents at the 2-position. cytokine-^tory ^'^S^been^tensively investigated, as anti-inflam- 

SSSbS The latter discloses compounds of the general formula (B) . 

pAN (B) 
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nilragen atoms and R, w es«sl»wa*yl. <***» « ^♦p^dyll-taatefc Thaaa compounds 



pounds may be cytokine inhibitors. 
FULL DESCRIPTION OF THE INVENTION: 
45 [0003] Accordingly, the present invention provides a compound of formula (I): 
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wherein: 

r 1 is pyrimidinyl, optionally substituted with one or two 



substituents each of which is independently selected from 



2 
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^^^^^ 

R 2 is R 8 or -OR 12 : 
Rais-XaPtZJpCbRisJaorQ-tYiV. 
Q is an aryl or heteroaryl group; 

, -O- or -S-; 

XbisWoRaoU-NBe-.-O-of-S-: 
Z is oxygen or sulfur; 

n is 0 or an integer from 1 to 10; halo-substituted C, 5 alkyl. halogen. -X a -P(Z)-(XbRi3)2 or 

Yt is independently selected from hydrogen, C1.5 alkyi. nalo-suDsmuiea «-vs ^ 

-(CR 10 R20)nY 2 : . S(0) NRa R-,-NR 8 R 9 ,-O(CR 1 0R20)nNR 8 R9.- C ( O ) R 8-- C O2 R8 ' 

Yais-ORg.-NOa.-SPV^.-S^ . N R 10 C(Z)NR 8 R 9 . - 

-(^CR^nCONRsR* • Z SO) R 8.-C N. ^(Z) NR f^ NRl0 .^' R2l) V R 3, '-NR^NR^SRu. - 

m'isl or 2; 

n' is an integer from 1 to 10; wionallv substituted by one or two substituents. each of which is 

R 4 is phenyl, naphth-1-yl or naphth-2-yl which is op . °" a " y ^~ ^ap^-yi substituent, is halo, cyano, • 
independently selected, and which, for J rtu »ed-C, 4 alkyl. C, 4 alkyl. - 

C(Z)NR 7 R 17 . -C(Z)OR 23 . •( C f;oR2o)mCOR36. - SR* * n8 of 8UDStituti on. is halo, cyano. - 

ZC(Z)R 36 . -NR 10 C(Z)^ halo-substituted-C,^ alkyl, -C<.< alkyl. - 

(CR 10 R20)m NR 16 R 26: 

heteroatom selected from oxygen, sulfur and NR^. 

feSSwS^^ — " °' j * w " ona '" 8UB * ,M< ' a,,, " ° 0on8,y " MM< 

R 15 is twdtosen. cyano. C,. 4 a** C3.7 2*S,^*o«l or ootonall, subsaMed Cm *»l °>* onall >' sU '* 

^^^^^^^--^^•^^^ 
R*a4T"'U* W apa^ 

heteroarylalkyl. heterocydyl. aroyl, or C^o alkoyl, 

R? 3 S KS^^ alkyl. or C 3 , cyc.oa.kyl; 
R36 'S hydrogen or R 2 3'. 
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or 



a pharmaceutical^ acceptable salt thereof. 



70 
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[00041 Suitable R 1 moieties include 4-pyrimicfinyl. 
.sanary1.*ecHica»y phenyl.^ 

preferred is Q as phenyl. AD preferred mo.et.es ^^T^SS the subslent is located at the 4-posrtion. 

Preferably t is 1 or 2. More preferably. ^J^SSff^SS*^ * ubsWuents * "* ° f 

[0009] Suitably the aryl or heteroary mo.ety of s substmj eo oy P ^. P(Z) Wl3 ) 2 or -(CR^o),^ wherem 

pendent* selected from C« alKyf. hal o-subsf^ed C« -*U fj*^, n^R* -C(0)R 8 . «ft - 

Y 2 is -OR 8 . - N0 2 , -S(0) m 'Ru. -SR 8 . - S (°)^ 8 rfiJS 1 1 NR oC,W -C(Z)NR 8 OR 9 . -NR 10 C(Z)NR 8 R 9 . - 

C0 2 (CRioB 2 o)n CONR 8 Rs. f<°> R * ^ 

NR 0 S(O) m Rii.-N(OR 2 i)C(Z)N^^ 

-NR^^CR^R^S^v-NRioC^CR^^ 5-(R 18 M .2.4-oxadiazo-3-yl 

-C(=NOR 13 )NR 8 R 9 . -C(= N ^3)Z R "- ^SS^ S Vl 0T2; Rs is hydrogen. C,. 1D alkyl. C^o alkenyl. C^o 
and 4.(R 12 )-5-(R 18 Ri9)-4.5^hydro-1 or heteroarylalkyl or R 8 and R 9 may together wrth 

alkynyl. C 3 . 7 cycloalkyl. C„ 5 to 7 members which ring optionally contains an 

the nitrogen to which they are attached form * h ^^f R C " n R 9 ° and » is each independently selected from hydro- 
additional heteroatom selected from oxygen, sulfur and NR * R, 4 and H^s m fe ^ 
gen. alkyl. "Hro and cyano; R„ is hydrogen cyanoJ tSLSd iyl. arylalkyl or together w«h the 
ently selected from hydrogen. d. 4 alkyl. su f^^ n a '^'^°"V sulfur , e .. a C=0 or C=S; and R 21 is hydrogen. 

NO» -S(OWR„. -SRs. -CIZINR.OR,. -NIORaOCWNRaPa. • 

■aOWNBsR,. especia«y where Re and ^^^[^" n °^^lI^^a?cS«eS" sewSd 

0, banr* « R. and R, <oo«he, «* •» " i^R„; <XCR„,R 2 rf„NR,R 9 . esped* 
op*™* Includes anoth, ««»«» m C( ^ftSal7SeC « •* -CftP. eepecMy 

„hs re R, and R, ia Mot. C,.,o a*yl. "«<»% «^fS*JTV LaeSl, where R. and R, la hydaseh or C,.,o 
«here Re » nyd»=e" ar C,.,„ alkyl: W*"™ * c . N R 10 S(O)„R„. especially where 

alkyl; -CN-. -qziNReR,. ^*^i'&*fl!|«, especially where R, la C, 
R,„ is hydros*! or C,.,o alkyl and I R„ re O,., 0 «• „* M R, and R, is each hydrogen and Z 

n dtf and R,o is hydrogen and Z e»f"WJ5r„ c , „ alky! and Z is <w»; 
tram*: -NRioC(Z)NR$R9. fPdd*^^"™^ " ££Z la Jrt hydrooan or C,.,. alkyl and Z 

£TX^^^^ ^^^ Rraand Rreiaaaoh 
hydrogen or C^o alkyl or together are oxo. 

• d hpn ,h«. arvl or heteroaryl group Q is disubstituted include those herein- 
10012] Preferred substituents for use .n R3 when the aryl J^gSSj. halogen and C,. 10 alkyl. When R 3 is 
before listed for use when Q « ^-subsWuted and. ^mTSb^^ from one to three carbons, more 
phenyl substituted with two or three suteMuente^ the alM JJJJJJj y sjtlons and . for three substrtuents. the 3- 

ffi^^Sssaer 
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•„ v ie icr FU> Y, n is 0 or 1 and Y 2 is -OH, -StO),^ 1 . espe- 
[00 1 3] More preferably, for R3 substituents wherein , Y, . ^ ^re R 8 and R9 is hydro- 
xy where R„ isC, 10 alkyl; ^^Z^Tte^^Z are attached form a pynoMny.. 
gen. alkyl. aryl alkyl. or aryl. or R 8 andRstoge^er ««m tne og ^ ^ metny| or b 

9 piperidinyl or morpholinyl ring, more prefer** the * ^fi^, ^ially where R 8 and R 9 is each hydro- 
zyl; -COaRs. especially where R* .s hydrogen oH S„ 0 aW. S(0, m 8 9 ~h ^ ^^aa*- 

J * re ^ is and R,s and Rl9 18 

hydrogen or C ri0 alkyl or together are oxo. Pt hvlsuHinvl methylsuHonyl. N.N-dimethylaminome- 

tuted arylalkyl. „ _ „ D nrn , iri linked ettner directly to the imidazole ring or indirectly via an aryl 

[0016] When R 3 includes a VP(^(XbRi3)2 group hnked erthwd rea < ^ ^ 

or heteroaryl group. X a is suitably oxygen or ^^"^^^^ and -CH 2 OCH 2 -P(0)(OR 13 ) 2 . 
and Z and X, is each oxygen, such that ftepreK ,rr* IQW*™ djdeW X t J y| ^ flre one w ^ 

[0017] Prefened substitutions for R 4 when this s a 4-phenyi. 4nap y and fof ^ 

ubslents each independency selected ^O* -CCrXj«W» - 

positions of substitution on these nngs preferred a^to" 1 ^osWon in phenyl and naphth-1-yl and on the 
NR 10 C(Z)R 8 and -NR^OLRn. P^jSSlJS cntoro aTsR 5 and - SOR 5 wherein R 5 is preferably 
5-posi.ion in naphth-2-yl indude J^I^JSS^SS Preferred substitlents for the 3-posHion in 
a C v2 alkyl. more preferably methyl; of wh.ch fluoro is .^Peaaiiy P™* , -NR 10 C(Z)R 8 , espe- 

phenyl and naphth-1-yl include: halogen, e*ec,ally ^*^rXy. the R4 moiety is an unsub- 

cially -NHCO(C, 10 alkyl); and ^(0)^.^^ ft. 4-position with fluoro 

stituted or substituted phenyl moiety. More pre eraMy. FU - P^o Q Qt M ^ 
and/or substituted at the 3-posrtion wrth fluoro. ch ^^^ ^ in tne arl a nd include basic salts of inorgamc 
Suitable pharmaceutical acceptable salts are well known te ftose sMled methane acid , 

and organic acids, such as hydrochloric acid. "y drob ™^ acid, succinic acid, fumaric acid. 

etrJUnicadd. acetic 

[0018] The following terms, as used herein, refer to. 

. -halo" - all halogens, that is chloro. fluoro bro ^ a "^°= s « , t0 10 carbon atoms, unless the chain length 
fert-butyl, and the like; 

. iSS^SSSi - 1** «■*•* » a,h * a6 * Mives - su * ■ w " - " ,ke; 
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M » •» ~- te * 01 ™ meWau "' 8,6 a ™ P0 ' ,,,a8 * '" mU,a '" " " - "* 

sponding to: 




to 
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[0021] Especially preferred compounds of formula (I) include: 
salts thereof. 

l0O221 Compounds o. -mula (0 are ^rrr^S^^ 
known to those skilled in the art. and ^^^X^SS^ are either commercially available or can 
and Rees, Pergamon Press. 1984. such syntheses is the formation of 

be prepared from such by analogy wrth well-known Presses- JSE^jures are described in inter alia US pat- 
«. the central imidazole nucleus, to give compounds of J™*ldSShWh their entirety. These patents describe 
ent nos. 3.707,475 and 3.940.486 which are here,n -ncorpor^edby in preparing imidazoles and 

the synthesis of ^ketones and ^^^J^^^ZTSS^ mandating substituents in 
N-hydroxy. imidazoles. Thereafter further ° ^^^^J procures. 
any of the groups R n . R 2 . R 3 and R 4 us,ng con ^^^^Z prepared by condensing an a-diketone of tor- 
so [0023] In particular, in a first process, compounds of formula (I) may De prepa 

mula(ll): 

(II) 

R 1 COCOR 4 

(III) 

R 3 CHO 

40 under imidazole-ring forming conditions. d jnc|ude the corresponding 

the corresponding oxime and acetal. djmo|ar amount being used in the 

amides, in particu.^^^ 

presence of an acid, such as a C,* "^jfJ^SE TSSSm solvent such as ethanol or dimethyl 
50 mide is used, this may be used in excess. ^ ^^^ZSo^ solvent may also be employed, for 
suboxide (Lantos et a/, J Het Chem. 19 1375, 1982) nmay be useo^ ^ ^ tempera . 

' ■ 1.... »lr/Man .. ... i. Kl 
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IUI C9| IV" - 

gas atmosphere, for instance nitrogen. lW(riMin(tam ine in which case the initially formed imidazole is an N- 

^^^^^^^^^^^^ 
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C Wa R in which R2 is * -f-J ^^^^^^^ 

obsineO by «a*ina an «Mm - to™* (H " M^aaans, andar potoa catalysis A»«aa- 

with an aldoxime of the aldehyde of formula (III). Hom/ativp n will be aooreciated that the product initially 

(I) in which Rz is hydrogen as deserted above. instances, it will not be necessary to provide a 

of this include a-dioxime or a-keto-ox.me and [aldowme k we ||-known synthetic procedures, some of which 

[0031] In Scheme I. the anion prepared from 1 . by « s *™^*T?o™am group, the diol 2. This may then 
L coriensed with a subsWuted benzaldehyde ,x jsj useful variations are Known 

be converted to the acetone 3 by a Swer khM o i whehany numbe P by ^ 3 ^ a 

and may be used. The a-diketone 3 ,s J^^^jJJ UJTtnmo*. and an appropriate solvent, 
substituted benzaldehyde in a mix^ 

for example acetic acid or DMSO. The im-dazole 4 ma '^SSSSSmSkn of a protected a-hydroxyketone 2a. 
tional group interconversion procedures. ^^T^SS!^^^ of a substituted benzamide. such as 
by condensing the anion of 1 with an appropnately a «^2^TteSSud 2a may then be directly converted to 
the N-methoxy-N-methylamWe. to yield a ^^^S^,^ as an oxidising agent and ammo- 
the imkfazole 5. using a combination , of a copper^ ^^^^ff^,,^^^ and then oxidised to give an 
nium acetate as a source of ammoroa. The a-hydroxyketone za may a.so o «w 
a-diketone 3, for instance using Swern oxidation. 
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Ok, TBDMSCI . On, 

OH 1 0 



1.) LDA, THF 
v 2.)THF:^, 



, OSiMe 2 t-Bu v 1.)LDA.THF;4-FC«H 4 CHO 
V 2.) TBAF. THF 



4-CNC 6 H 4 CHO, N | 

N^OAc.HOAc.aU^/'vs^O ( CFaCO) ? Q. DM SO. 

Et 3 "N,CH 2 Cl ii .-78 0 C 





n 




X = COzR, CHjNRj, CONRj, CH 2 NS0 2 R 
Y.F, S(O) n Me,n«0-2 



N-OMe 




1.)Cu(OAc) 2 ;NH 4 OAc; 
HOAc 



CHO 
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Scheme I 
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an alcohol which is then oxidised to the ketone^ T*e «^x.me 8 s^ ^ XQ afford an N . nydr0 xy»T, 
tions. such as reaction with sodium nrtrrte, and th.srnay*en be e ^ 0 f urtner ^und of formula 

idazole 9. a compound of formula (I) in whtch >s ; Phosphorus trichloride or a trialkyl phos- 

S in which R 2 is hydrogen, by treating ^^TSS^X^X^ WoWfflW^ the 

compound 9. 



70 



15 




O HCI.N(OMe)Me 
CI Et,N 



N(OMe)Me 





Scheme II 



45 



formula (HA): 

(HA) 

50 FVCHOHCOR" 

_ . nfac q asutebiy protected derivative thereof or the a-hydroxy-oxime or a- 
wherein one of R' and R" -s R 1 and the other .s ^"^P^ertng ^6 compound into the correspond^ a- 
haloketone derivative thereof. ^J^^SZ^^S^^ anTa source of ammonia. Suitable 
55 diketone. in the presence of an aldehyde ° r ™ TpTeferably an organic copper (..) salt, sucb as cop- 

oxidising agents include, for example^ o^.ng heavyn me^satt p y ^ ^ ^ reflux ^ 
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(IV) 

R 3 C(=NH)NHR 2 

whereinR^areashere^^ 

( „A) or the corresponding «-haloketone. .n an J 4 presence of a surtable condensation agent 
chloroform, at a moderately elevated ^^S^? 8 ante acids such as a lower alkane sulfonic or aryl 

such as a base. Suitable reactive ^^^^J^lSSS^ («0 * P—** used 38 * e 
sulfonic acid, for instance. me ^ P S ^ amidine in situ . by employing a two phase 

surtably the hydrochloride salt. wh,ch may ^rZtX chloroform, and the salt is in an aqueous phase 
system in which the reactive ester .s .n an m * c ^"*^^^ rt with vigorous stirring. Suitable amidines of 
to which a solution of an aqueous base i M^M R Tetrahedron Letters. 190. 31. 1989. 



(V) 
R 3 C=NOR 

, JD vr a \\oA arvl or arvl C, a alkyl. wi*> an a-aminoketone of the formula 
2c wherein R3 is as hereinbefore defined and R is C,. 10 alkyl. aryl or aryl ^.4 *y 

(VI): 

(VI) 

R'CHNH 2 COR" 

of formula (VII): 

(VII) 

R^HaNRaCORa 
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(a) a nitrile of the formula (VIII): 



(VIII) 
R 4 CN 
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(IX) 

R4COHal 



imidazole 14 directly. 
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.K>. , 

cr°^crf— crro-. 
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1. LDA 

2. Y-PhCOCI 



1. LDA 

2. Y-PhCN 
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Scheme III 

mm *.w~*~'m~*^*~»^*^*'^* tm *'* 

(X) 

R'COCHR-XcCORs 

• u _ a*™* anri x is O or NH with a source of ammonia, as hereinbefore 
wherein ft. R" and R 3 are as herembefore def >Md ' s ScnWs base , formed by treating the 

described, under imidazole ring formmg condrtions or ****** ^ See Lmally or with the aid of a cyclising 
compound of formula (X) in which X. is NH wrth an SelnSanS a**. Liebigs Ann Chem, 1978, 

agTsuch as phosphorus fJ^-S^yS^?^ W may be obtained, for instance, by 
1916 and Strzybny ef a/.. J Org Chem 1963, 28. 3381). ,y is 0 ) with an acyl halide of the formula 

acylating the corresponding I ^JJ^S^SS* under standard acy.ating conditions. 

RgCOHal wherein R 3 is as hereinbefore defined, or M coirespo nog y Q{ a com . 

[0039J m a further process, compounds of formula (I) may be prepared Dy coup g 

pound of formula (XI): 



45 



J2 

N 
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(XI) 



Rl , T 3 is hydrogen and T 4 is R4; or T, is R,. T 3 is Q and T 4 h t , ring R H , under ring coupling con- 

before defined; with: (i) when T, is hydrogen, a surtaHe d J^JJEJS*! 5 (ii) when T 3 is hydrogen, a 
ditions. to effect coupling of the heteroar* ring R, to th "^^^ to effect coupling of the ring Q to 
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coupr.nflcond^ons.to e«ect cou^ o. the ^ 

[00401 Such aryl/heteroaryl coupling reactions are , weH knowiv to J^J™^ °» the Second component, in the 
ynthetic equivalent of an anion of one ^mponertjs oouplg ^^Jr the imidazole of formula (Xf). in which 
presence of a suitable catalyst. The anion arylmeteroaryl compound in which case the 

« S e the aryl/heteroaryl compound proves to reactive fj^Tder Jatives of the compound of formula (X.) or the 

incorporated. ^ w „ a r™in C derivatives of a compound of formula (XI) may be reacted wittia 

[0 0411 Suitable organomagnesium ^SSTwSS^ «5 the P resence ° f 8 ri " 9 ~ 
halogen, fluorosulfonate or Inflate denvative d * e ^^ n r ^ r o a r ^ edu % rt Kumada ef a/.. Tetrahedron Letter 22. 
such as a palladium (O) or paUadium « «JJJJ JJ^SSjSSLm and PdC. 2 [1,4. b /s^pheny1phos ; 

5319 (1981). Suitable such catalysts ^^*S3^£SL, such as triethylamine. In addition, a nM 00 
phino)4xitane]. optionally in me pnase^ 

catalyst, such as Ni(ll)CI 2 (1 £^2dta solvents include hexamethylphosphoram.de. When 

cedure of Pridgen. J Org Chem. 1982, 47. 4319. Suitable reaction so d ^ fluorosu |fonate and tn- 

toheteroary.^ 

flate esters of 4-hydroxy.pyrid^ 

osulfonate. inflate and, P^^SfiSZZ thereof with an alKyHHhium compound to £d 

obtained by treating a compound of to^W" aSmeSlation. respectively. This lithium intermediate may then 
the corresponding lithium reagent by ^T^^JJ^ZSmT^ ttJcorresponding organometallic reagent, 
be treated with an excess of a ^^^J^1!S may be treated wrth a bromide, fluorosulfonate. Inflate. 
[0042] A trialkyltin derivative of the an inert solvent such as tetrahydrofuran. pref- 

er, preferably, iodide derivative of an ary. or heteroa * ^ «*£ J. 2*. coupling catalyst, such as a palladium 
erably containing 10% hexarnetjiylphosphorarn.de. in 'J^JJ? 0 ^ metnod descfi bed in by StJIIe. J Amer Chem 
(0)«taly«. for instance 

Soc. 1987. 109. 5478; US Patents 4719.218 and WJWJ^ ™£ in ^ SO h,ent such as dimethyl formam.de. Tn- 
ium chloride optionally with an compound of formula (Xf) with a 

aikyltin derivatives may be conven.ently obtained by m etal JJOJ^J ^enTsuch as tetrahydrofuran. a treatment of 
ling agent, such as senium or «™^> wTan alkyl lithium, followed, in each case, by 

the bromo derivative of the corresponding <^h^n^Sve of a compound of formula (XI) may be treated with 

ihe bromo, iodo, Inflate or f luorosulphonate ^^^^adium or PdC. 2 t1.4- 6 is-(dipheny1phos. 
presence of a palladium catalyst such as te ^l^^^ aXe reflux conditions, in a solvent such as 
5hino)-butane] in the presence of a base ^s s«l.um^^e.m y ^ Lett 

40 dimethoxyethane (see Fischer and Haviniga. Recjm Ch inlays Bas^w ^ conditions, for instance, a sol- 
29. 2135. 1988 and Terashimia, M.. Chem Pharrn Bu 1. 11. ™ * a|s0 be emploved (see 

vent such as DMF, at a temperature of ^^£*S!SS2i derivatives may be prepared by treating the 

tional groups present in the compounds dformula^ taSS (XI) be protected, if an NH compound is finally 

described for preparing compounds of formula J)Jn fofmula ^ in wnicn t 4 is hydrogen) may be 

mula (XI) in which T, is hydrogen) " Rl ^„TJ^n1nTert solvent such as a halogenated hydrocarbon solvent, 
reacted with an amidine of formula (IV) "Vj^S^Sfi necessary, in the presence of a suitable conden- 
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a ^ wmHia m\ under standard brominating conditions, for 
be obtained by brominating the corresponding compound d formula (XI) under sta 

instance bromine in a solvent such as dichloromettene : or ™ a ^ rt tor . 

l0 046] Compounds of formula (I) may to !he meihod disdosed in US patents 

Lla (XI). wherein T, is hydrogen, wrth an H ^^^^S t ^ e heteroaryl ring is attached to the irrcdazole 

4 803 279. 4.719.218 and 5.002.942. to g.ve an '^rmejate ■» ™ ™ ^ be subjected t0 oxidative-dea- 
nudLandis present asa1.4^ihydmder^ 

cylation conditions. The heteroaryl salt, fonnstence a WjJJ^ an aroyl halide , an arylalkyl halotormate 
pared in stiu by adding a substituted carbony ^^ ^e. benzoyl chloride, benzyl chtoroformate. or. pref- 
ester or. preferably, an alky! halotormate ester, such as ^wj» » heteroaryl compound R,H or in an inert 

5 X chloroformate) to a solution the JJ^J^it^S SuSe deacylating and oxi- 

butoxide in /-butanol with dry air or ^ compounds of formula (I) which may be prepared 

[0047] Once the imidazole nucleus has been "^J^T" J^ance- -C(0)NR 8 R 9 from -C0 2 CH 3 by heat- 
byVplyingstandardtechniquesforfun^^ 
^orwitooutcatalyticmetalcyanWe e.g.NaW 

in pyridine; .NR 10 -C(S)NR 8 R 9 from -NHR„ .wrth ^S^Z^mrit with an isocyanate. e.g. HM-C-C or 

alkyl chloroformate; ^io^WJ^ 
Rin N=C=0; -NR 10 -C(O R 8 from -NHR 10 by freatmem w nn t * ^ e w t e g . acet0 ne; - 

w to H 3 NR 8+ OAc°by heating in alcohol; -C(N "^^^S^^wfl W from <*4**gk 
C(S)NR 8 R 9 (where R 8 or R 9 is not hydrogen) from -C (S NHj * R ;^ 1reahn e nt «Hh BrCN and NaOEt .n 
wrth NH 2 CN by heating in anhydrous alcohol. ^^Kr^^ " NHR 1° by treatment with 
BOH; ■NRio*C("NCN)SR 8 from QO)R^by *eatment/wHh Lawesson's reagent p,4-bfe(4- 

CISO,R 8 by heating in pyridine; -NR 10 C(S)R 8 from ^f^^^ . NH R 6 with triflic anhydride and base; 
metooxy^ 

Z,7oym^^ wjh. %g^££SS£ZZ .C(=NH)Uo by heating wrth 2- 
NR 8 R 9 from -NR 10 C(O)-C(O)-OR 8 wrth HNR 8 R 9 . and M io> jnbefore defined) . 

chloroacetoldehyde in chlordorm (wherein R 6 . R8. R 9 a^ 

monocytes and/or macrophages. 
10051] Cor^r*sofformu.a(.^ 

and are therefore of use in therapy. IL-1 . W J Sw^oTy mediators of a wide variety of dtee^e 

:rr^r^n^ 

viating many of these disease states. cyt okine-mediated disease which comprises 
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or a pharmaceutically acceptable salt thereof. unreaulated IL-1 production is implicated in exacerbating 

?0055] There are many disease states m which excess-ve £ ""g^Mfe endotoxemia and/or toxic shock syn- 
and/o causing the disease. These ^^^t^T^Zm^ reaction induced by endotoxin or 
drome, other acute or chronic inornate* ^^^^^^^^me sclerosis, cachexia, bone 
to inflammatory bowel disease. traumatic arthritis, rubella arthrrtis and 

15 ceutically acceptable salt thereof imo iieated in mediating or exacerbating a number of dis- 

[0057] Excessive or unregulated TNF production *^**Z~£ ™ ^Ls and other arthritic condrtions. 
eaVes including rheumatoid arthritis, rheumatoid SJSTS^ respiral0ry ^ Syn " 

sepsis septic shock, endotoxic shock, gram t ^^ t t ^^SSTS«m sarcoisosis. bone resorption 
dmme. cefebral malaria, chronic pulmonary ^^^J^^^^^s. fever and mya.gias due 

20 diseases, such as osteoporosis. reperfus.o« 

o upregulation by TNF or will elk* TNF P^" rton ^^ e ^ 0 SbZ. such as by decreased replication, 
hat prepuce TNF as a result of infection, or indude - but are "* * ' 

directiy or indirectly, by the TNF inhibiting-compounds of tomute ^ " Qroup d viruse s, such as but not lim- 

H SSS HIV-3. Cytomegalovirus ( CMV). lnflue ™ ad ^^^ 
!tU.HerpesZo*erar*Herp^^ 

a mammal afflicted with a human ™™°*«™^™^ 0 ra pharmaceutically acceptable salt thereof, 
effective TNF inhibiting amount of a »^«^*£££Sh the veterinary treatment of mammals, other 
[0059] Compounds of formula (I) may also be used in a^ a »°" fo treatment , therapeutically or pro- 

Si humaTs. in need of MhMon of ^^^SSSSTSS. particular viral infections. Examples 
phylactically. in animals include disease states such as those nan i * . anaemja vjrus 

SSS viries include, but are not limjed to «"n? immunodeficiency virus (F.V), bovine 

arthritis virus, visna virus, or the maed. virus, or the retroviruses, sucn 

immunodeficiency virus, or canine hw«nod*W vj» jn ^ treatment or prophylaxis of topical disease 

rooSOl The compounds of formula (I) may also be used toP«»J" ™ , L --| or TNF respectively, such as 

S mediated byor exacerbated by excess^" as sunburn; inflammatory eye condi- 

inflamed joints, eczema, psoriasis and I^^^Z^ with inflammation, 
tions including conjunctivrtis; pyresis. ^"^^^^JJ^Sttie production of IL-8 (lnterleukin-8. NAP). Accord- 
[0081] Compounds of formula (I) have *^*^^SSSSwZ production of IL-8 in a mamma, in need 
ngly, in a further aspect, this invention relatesto a . "JJJJJ^ J. compound of formula (I) or a pharma- 
thereof which comprises administering to sad mammal an effective amou 
45 ceutically acceptable salt thereof. unregulated IL-8 production is implicated in exacerbating 

[00S2] There are many disease states in which neutrophil infiltration such as, psoriasis, 

and/or causng the disease. These disease are JJJ^W re ^ iratory distress syndrome, throm- 

proton woukMeadtoadire^ 
[0053] Theconpoundsofformula(l)aread^ 

8 or TNF, production such that it is regulated J^^^J?!!™^|^^'"p^p for instance in the context of the present inven- 
« iorate or prevent the disease state. 0 ^ J ™ ™ * than or equa- to 1 picogram per r* 00 any 

in which IL-1 , IL-8 or TNF, respectively, is produced. 
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one h formula (A are inhibitors of cytokines, specifically IL L IL-8 and TNF is 

^^^^^^^^^ 

. /ii i II o ft r timr in a human to normal or sub-normal 

ZiL ration « «-* - — 01 **" ( "-' ' ' L ' 8 " ™ F "" ' 

human to normal or sub-normal levels. 

TNF plays a rale, either by production of TNF j.^IJI^«m1L-1 is a major component, and whose production 

•y=t^s^qr=^ 

iitance, a monokine Is pehefaly referred to es being „ nes '„„ „ „a«al Hilar alls. f Uroblasta. 

"Sge andlor monocyte. Many other calls h»«ei raise J^^Srom* colls. spidsral keraHitocytes and Wym- 

« aXSatmacaoU ^ pnaroeroe** composite inc.- 

porating such may conveniently be admnsterad Wf* " ' ^ „, ,„„,„ (|) may be admirsslered in convan- 
Lance, orally, topically, patenter^ or by aandard pharmaceutical certiera accorowg 

honaldoa^tohnapreparad^corothnihoa compound of tamuM.) .„ dosa3 ea in com- 

rooomronlicral procedure* The «>mpo^ 

bination with a main, second tttetapeuttcally Dm l ^^^ maMK . « win be apprecialad that the form 
thereof. . . „„„ hp for ^a^e either a solid or liquid. Exemplary of solid carriers 
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, w =^ th D like Similarly the carrier or diluent may include time 

p.aryd.*u««rne^ 

Selay material well known to the art. such as glyceryl ^TT^ H ^solid carrier is used, the preparation can 
10073] A wide variety of pharmaceutical forms h X m of a troche or lozenge. The amount 

to tableted. placed in a hard gelatin capsule "J^^^SS* 1g. When a liquid carrier is used the 

ne applicati^of a compound of formula enter me Wood stream. In con- 

, a compound into the ear. eye and ~ «J^J^ ESS and intramuscular administration. 

trast. systemic administration refers SSSS*« " semi-liquid preparations suitable for penetra- 

nts] Formulations suitable for topical administrah on "MUM ■ "J ointments or pastes, and drops surt- 

SLghthes^ tor ^ ^ from 

aWe for administration to the It may however comprise as much as 10% 

s 0.001% to 10% w/w, for mstancefrom 1%to 2% by wagm °" % w/w of ^ formulation. 

w/w but preferably will comprise less than 5% ^•^^^^^Xo^n^.^^ 

oil or arachis oil. , inventi0 n are semi-solid formulations of the active ingre- 

[0077] Creams, ointments or pastes waring , to the p h finely djvided or powdered form, 
dient for external application. They may to ^^3SS with the aid of suitable machinery, wrth a greasy 
alone or in solution or suspension ,n an aqueous a ™ ^^^^j, soft or liquid paraffin, glycerol, beeswax, a 
Z5 or non-greasy base. The base may compr.se ****** £*J Srn Sachis. castor or olive oil; wool fat or its dew- 
metallic soap; a mucilage; an oil of SwJS as propylene glycol or a macrogel. The 

atives or a fatty acid such as stearic or oleic acid «**^"~ anionic _ caM or non-ionic surfactant such 

formulation may incorporate any ^""^X^ ^X^ * " ^ *"* ^ 
as a sorbitan ester or a ^^^^tS^Z^ such as lanolin, may also be included. 
30 fives or inorganic materials such as 'J^, aque0 us or oily solutions or suspens.ons and 

[0078] Drops according to the present invents may °^ e ™^ d a bactericidal and/or fungicidal 

may be prepared by dissolving the actwe '^^'^^^^ active agent. The resulting solution may 
agent and/or any other suitable preservatw^^ 

then be clarified by filtration, transferred to a ^^S^JLrtW by filtration and transferred to the 
35 maintainingat98-100°C.fo^^ 

container by an aseptic technique Examples ^^^^^ chlorhexidine acetate (0.01%). Suite- 
phenylmercuric nitrate or ^V^^SfSuTaS died alcohol and propylene glycol, 
ble solvents for the preparation of an «hr ^ ndud > *JJ* d u b intrave nous. intramuscular, subcutane- 
[0079] Compounds of formula (I) may be admired PJJJJJ^ subcutaneous and intramuscular forms of 

metered dose inhaler, may be prepared by of formula (l). the daily oral dosage regimen will 

« [0080] For all methods of use disclosed ^^^^^U, from about 0.2 to 30 mg/kg, more pref- 
preferably be from about 0.1 to about 80 ^^l^^f^Z\Li 0.1 to about 80 mg/kg of total body 
eraWy from about 0.5 mg to 15mg. The daily P^^'^'JJS from about 0.5 mg to 15mg/kg. The daily top- 
weight preferably from about 0^ 

ical dosage regimen will preferably * 0.01 mg/kg to about 1 mg/kg per day. It will also 

so daily. The daily inhalation ^9^71^^?^ and spacing of individual dosages of a compound of 
be recognised by one of skill in the art mat the Stenrtned I by the nature and extent of the condition 
formula (I) or a 1!!iS^mZSvLtt being treated, and that such opt, 

being treated, the form, route and site o l^^^^Z^^Jiea b y one of skill in the art that the optmal 
murnscanbedeterminedby ^onal^ues.^ 0 ^ pharmaceutical* acceptable salt 
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are not to be construed as a limrtation of the scope of the present invention. 
SYNTHETIC EXAMPLES 
General Synthetic Methods 
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General aymiwuv 

4-(44luorophenyQ-N-1-hydr^^ heated at 100 °C for 2 h. After cooling, the 

'added trieihyl phosphite (3 .4 mU 20 m ^^^SS^S^ -shed with and dried in 

268-269 °C. 

Met hodB-2.(4^^ 



[0082] 
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(a) 4-nuoro-N-methoxy-N-methyt^nzamide triethylamine (138 mL, 0.99 mol) 
To a mixture containing methoxymethylamine hydroch J"^ 4 ^" . . ^ {50 mL 0 41 mol) . The resulting m.x- 
in CH 2 C 2 (500 mL) at 0 °C was added over 30 mm ^J^^Jl^^t-poi^l*^ 
turewas allowed to warn, to rtar^^ ^ ^ (MgSOi) 

and extracted wrth Et 2 0. The ^Lt^mSu^ 

Removal of the solvent in vacuo afforded the titie com-pound I (K g. u h 

cation: 1 H NMR (CDCI3): d 7.72 (dd, 2H); 7.06 (apparent t, 2H), 3.52 (s, 3H), 3.43 (s, 

(b) 4-Ruoro-2-(4-pyridyl)acetophenone f diisopropylamine (21 ml, 0. 
A solution of iimium diisopropylamide was p^ 

15 mol) and n-butyllithium (54 mL of 2.5 M soluton , » . hexanes (M35 mo > N . methylbenzamW e (20 g. 

line (10g, 0.108 mol). After stirnng an add f "^^"^arm to rt. The reaction mixture was poured into sat- 
0.109 mol) was added, and the extract — dried ™ ^ 

urated aqueous NaCI and extracted with 4.1 ' jj^^ q -The title compound was obtained as a brown 

The title compound was prepared using *J^™ ^^^^ ^ 
(t.2H). 



45 [0083] 



^ chrcmaogwh, (hex/BOA*) to ^ii 6 ^^ 2 HSTor^henvD-M^yll*.^ accord- 
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10 



15 



20 



m *n n 6 5 mmol) and the resulting mixture was 
in glacial acetic acid (5 mL) was added ammon,um * ^JJpH Iwas adjusted to neutral by the 

heated at refluxtor 18 h. After ^^^^X^^^ H °' dried in m ** 

Stained as a tan solid (15 mg. 3%): ESMS (m/z): 488 (M* + H). 

Method D ^-"P«^ except usng 4-(methyHhio)- 
The title compound was prepared using the same procedure as oesc™ 
benzaldehyde: ESMS (mb): 362 (M + +H). 

Method E - 4-(4-Ruoro P henyl).2.^ 22 ^ [See Method D. 

Toasolutionof4K4-,.uoropte^^^ 

MeOH:mp 250-252 °C. 
Examples 

Example 1^(4-Ruorophen y .)^l-hydrox7-5K4-pyrlmld.nyl)-lrnld a zole 
[00841 



30 2-(4-pyrimidinyl)acetophenone. 

ophenyl-2-hydroxyimino-2-(4-pyrimidinyl)acetophenone. 

nyl)-N-1-hydroxy5-(4-pyrimidinyl)imidazole: CIMS (NH3. mfc). 363 (M + hj. 

« Samples 1 and 2. above! was added ^ 2 5 N NaOH. H» organic pnase was 

as a wWle sold (0.50 9. 46*). CIMS (NHj. mft): 395 (M +H). 
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[0085] 

^...H^np^amoodn^aswa-e*^ 

bursas, donors, o, ««n WIMUl <»* ^^^^STl -2 -ionM P« «<"' ™ 



17 



EP 0 943 616 A1 



either t* the method of Simon el a/ J. '^"f^^i lonophore) or the method of Lee « 

plateletpheresis residues, according to the f e jf™j. J * e I multi-dishes. The cells were allowed 
monocles were plated at a density of 1«10> ^'^^'^e^medl (1ml. RPMI-1640. WhHaker 
to adhere tor 1 hour after whfehfime ithe ^J^^ and streptomycin (10 units/ml) 
Biomedical Prrxiucts.Wh^ 

added. The cells were incubated for 45 minutes m the .presence » * """"J. me <ina i solvent concentration in the 
Lges (compounds were so.ubi.ised '"^^^CS^^ «* 055:65 ^ 
culture medium was 0.5% dimethyl ^^^^o 0 m ^SaSed saline) and cultures incubated 
from Sigma Chemicals Co.) was then added (100 iftW«w "J 2taa*»*n period, culture supernatants were 
fo r 16-18 hours at 37'C in a 5% CO* ^^^^J^^Z^^^^^^ 
removed from the cells, centrifuged at 3000 rpm JJJ gQ and b Becker ef „ ., j , mmu - 

aclivilvusingeahera^^ 

nol. 1991. 147. 4307. Compounds ^ formul ^^ S "°"" "° wjtn the prop erty of the compounds of Formula (I) 
,L-1 and TNF inhibrtory actrvrty does ?^»3^^^%«lon of prostaglandin and/or 
in mediating arachidonic acid metabo sm ^^^l, cyclooxygenase and/or lipoxygenase 

tZ - Primary human umbilical cord enctothelial cells (HUVEC) ^J^^ffS S'SSK 
culture medium supplemented with 15% fetal ^™™J^*™"^£^J^ Prior to use. cul- 
The cells were then diluted 20-fold I*" ^oSSSS M at concentrations between 1 

ture medium was replaced with fresh for 6n in a hu midmed incu- 

and 10mM) was then added to each well .n . ;> u ^^ supernatant was removed and 

bator at 37°C in an atmosphere of 5% Ofe ^^^^^^Q^ffMtmm^ MN >" » ** 



Claims 

1 . A compound of formula (I): 



R r " CD 



wherein 
R 



sulfur and NR 2 2'. 
R 2 is R 8 or -OR 12 ; 
Rais-XaPWlXbRi^o^-^i)^ 
Q is an aryi or heteroaryl group; 
tis an integer from 1 to 3; 
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Xa is -NR 8 -, -0-. -S- or a C^o alkylene chain optionally substituted by C,^ alkyl and optionally interrupted by 

Xb is -(CRuRaoJrv -NRs-. -O- or -S-; 
Z is oxygen or sulfur ; 

Or -(CR 10 R20)n Y 2; od , OR qo NRoRq -NRoRc, -O(CR 10 R20)nNR8 R 9. -C(0)R 8 . 

Y 2 is ^^^^Si^r&^ -CWRsORs. 

C0 2 R 8 . -CO 2 (CR 10 R 20 )n CONR 8 R 9 , * ' p - N (OR 2 i)C(Z)R 8 . -C(=NOR 21 R 8 . 

NR 10 C(Z)NR 8 R 9 . -M R ioS(0)mRii. KiQ Nf R 21) C «NR 8 R9. r ^ i 2iM n , Ri 8 oC(=C r 14 r 24 )NR 8 R 9 . 
NR; 0 oC(=NR 15 )SR 11b ^^gW." 45SSlf^w3NS^ -C^NR^ZRn. 

dro-1 ,2.4-oxadiazol-3-yl; 
m' is 1 or 2; 

n' is an integer from 1 to 10; ^:„ na ii u enMHuted bv one or two substituents, each of 

R 4 is phenyl, napMh-1-yl or naphth-2-yl wh.ch is optonjly <MUd« ° hth . 2 .y, subsWuent. is halo, 
which is JependentJy selected, and which. ^^^^^SSSSLc^ alky.. Cm 
cyano. -C(Z)NR 7 R 17 , -C(Z)OR 23 . J» S^^her posrtions d substitution, is halo, 

alkyi. -ZC(Z)R 36 , -"WW* "* °" ' 

-re,n m is t or 2. -ZC<Z)R 8 or - 

(CR l0 R20)m NR 16 R 26: 

Cm ** 0» — * 0»4 -** « NR7R17. excwng t. ntf*. -SB, btt, -SNR, R , 7 
additional heteroatom selected from oxygen, sulfur and NR 22 ; 

oaryl, heteroarytalkyl, heterocyclyl, aroyl, or C^alkey!. 
R 22 is R10 or C(2)-C^ alkyl; 

R 23 is d 4 alkyl. halo-substituted-C M alkyl. or C3.5 cyctoalkyl. 

R36 is hydrogen or R 23 ; 

or a pharmaceutically acceptable salt thereof. 

A compound according to claim 1 wherein R, is 4-pyrimidinyl. 
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3. Aconpoundasc^ 
10 alkyl, or R 2 is hydroxy. 

4. Aco.poundasda^^ 
f dyl or pyrimidyl moiety. 

^ oiojmc 1 tn d wherein the substituent Y-j is selected from halogen, C^s alky) 

rs (R 18 R 19 )-4,5-dihydro-1 ,2,4-oxadiazol-3-yi. 

lluoro and/or substituted at the 3-pos.tion wrth fluoro. chloro. alKoxy. meina 
20 8. A compound selected from: 

ble salts thereof. 

(i) condensing an a-diketone of formula (II): 

R 1 C0(X)R4 

wherein R, and R, are as defined in claim 1 , or an equivalent thereof, with an aWehyde of the formula (HI): 

R 3 CHO (M,) 

wherein R 3 is as defined in daim 1. or an equ^alent thereof, and, if necessary, with ammonia or a source 
thereof, under imidazole-ring forming conditions; 

(ii) treating an a-hydroxyketone compound of formula (IIA): 
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SO 



55 



R'CHOHCOR" (1,A) 
one of R* and R" Is R, «rd mm is ^J^^^^X^SZ 



of ammonia; 

(iii) treating an amidine of formula (IV) 



(IV) 

R 3 C(=NH)NHR 2 v 

if necessary, in the presence of a suitable condensation agent; 
(iv) treating an iminoether of formula (V)'- 

(V) 

R 3 C=NOR 
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^ D r a iwvi arvl or arvl C, a alkyl. with an a-aminoketone of the 
wherein R 3 is as defined in claim 1 and R s C,. 10 alkyl. aryl or ary. o M 

formula (VI): 

(VI) 

R-CHNHjiCOR" 

wherein one of R' and R" is R, and the other is R 4 in a surtable solvent; 
(v) treating the anion of an amide of formula (VII): 

R^HaNRgCORa (VII) 
wherein Ri and R3 are as denned ,n dam,,. and R, is as deTered in Cin, , <*a, ,had 

(a) a nitrile of the formula (VIII): 

(VIII) 

R 4 CN 

wherein R4 is as defined in claim 1, or 

(b) an excess of an acyl halide, of the formula (IX). 

(IX) 

R4COHal 

wherein R 4 is as defined in claim 1 and Hal is halogen, or a corresponding anhydride, to give a *- 
intermediate which is then treated with a source of ammoma. 

(vi) treating a compound of formula (X): 

R'COCHR-XcCORa (X) 
^ • ~a nnH y ic o or NH with a source of ammonia, or cyclising 

(vii) coupling a suitable derivative of a compound of formula (XI). 

h 

T >- T 3 
T 4 ^ N 

(XI) 

herein: T 2 is a nitrogen protecting group. ^^^^^ I 

R,; T, is Ri. T 3 is hydrogen and T 4 .8 Ffc or Ti * IV [' a sSSderivative of the heteroaryl ring R,H, under 

are as defined in claim 1 ; with: (0 when X, • JJJJ^""^ the imidazole nucleus at position 5; (») 

at position 4; wiv u . T . hw j rfVtpn w ;+h an N-acyl heteroaryl salt, to give an 

(4 treating a compound of formula (XI). *« T ^SS and is present as a 1 .4^ihydro 
Intermediate in which the heteroaryl nng « ^^^c^daSwIe^lation conditions; and 
derivative thereof, which intermediate « then subbed a & g ^ ^ 

maceutically acceptable salt. 
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I, in the 
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CH 
CH 
AR 
AR 
AR 
AR 
AT 
AT 
AT 
AT 
AU 
AU 
BE 
CA 
CH 
CH 
CH 
CS 
CS 
CS 
CS 
CY 
DD 
FI 
FR 
GB 
HK 
IE 
JP 
KE 
NL 
SE 
US 
US 
YU 
YU 
YU 
YU 
YU 
YU 
ZA 
OE 



AR 
AR 
AT 



A 
A 
A 
A 
A 
A 



579072 
561202 
194594 
198820 
198658 
195910 

319939 B 

319940 B 

319941 B 
316544 B 
472065 B 

4205572 

783244 
1012148 

561716 

561717 

561718 

181711 B 

181745 B 

181746 B 

181747 B 
936 

97654 
57407 B 

2137740 A 

1381031 
61477 
36319 B 
56030352 B 
2796 A 

7206346 A 
405731 B 

3940486 A 

3929807 
17680 
83779 A.B 
123372 A,B 
264478 A,B 
264578 A,B 
264678 A,B 

7202777 A 

2222638 A 



A 
A 
A 
A 
A 
A 



A 
A 



A 
A 



A 
A 



196982 A 
197299 A 
317201 B 



31-08-1976 

30- 04-1975 

31- 07-1973 
24-07-1974 
15-07-1974 
15-11-1973 
10-01-1975 
10-01-1975 
10-01-1975 
15-06-1974 

13- 05-1976 
15-11-1973 
10-11-1972 
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15-05-1975 
15-05-1975 
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31-03-1978 
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31-03-1978 
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30-04-1980 

29- 12-1972 
22-01-1975 
16-12-1977 
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14- 07-1981 
06-01-1978 
14-11-1972 

27- 12-1978 
24-02-1976 

30- 12-1975 

30- 04-1981 

31- 12-1980 
31-12-1980 
31-12-1980 
31-12-1980 
31-12-1976 

28- 02-1973 
23-11-1972 



08-03-1974 
29-03-1974 
26-08-1974 
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